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A. Project Management

A.1. Project/Task Organization

A.1l.a/b.KeyIndividuals and Responsibilities

The Storage project, led by Carbon TerraVault Holdings LLC {CTV), includes participation from service
providers. The responsibilities for Testing and Monitoring will be shared between CTV and the service
providers.

CTV will be responsible for any data and submissions made to the EPA.

A.l.c. Independence from Project QA Manager and Data Gathering

CTV utilizes a third-party service provider to collect, transport and analyze samples as part of the Testing
and Monitoring Plan.

A.l.d. QA Project Plan Responsibility

CTV will be responsible for the Quality Assurance and Surveillance Plan. CTV will review the plan with
service providers periodically.

A.l.e Organizational Chart for Key Project Personnel

Figure 1 shows the organizational structure for the project. Although these roles have not been filled
because the project is not operational, the chart shows the breakdown in responsibilities for future
positions.

Figure 1: Organizational Chart.

Project
Manager

Environmental
Manager

Technical Reporting
Manager Manager

Field Manager




A.2. Problem Definition/Background

A.2.a. Reasoning

The project will inject and sequester COz from industrial sources. The project requires a comprehensive
monitoring plan that gathers data to assess confinement of the CO:2 injectate. To ensure accurate
measurement and reporting this QASP outlines detail associated with the surveillance related to sampling,
operating, and recording.

A 2. b. Reasons for Initiating the Project

CTV initiated the project for ESG purposes and to reduce carbon footprint for CTV operations and for
external emissions. The project area has available pore space and confinement.

A.2.c. Regulatory Information, Applicable Criteria, Action Limits

COz injection as per standard operating procedures and regulations requires that the injectate isconfined
in the reservoir and that groundwater is not impacted. As such the following monitoring is necessary:

1. Injection well mechanical integrity testing

2. Injection well testing and operating data collection

3. Groundwater monitoring

4. Validation of the COz plume areal coverage as defined by numerical modeling

The information and data below define the steps to ensure that monitoring data quality provides the

confidence and information to verify confinement.

A.3. Project/Task Description
A.3.a/b. Summary of Work to be Performed
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A.3.c. Geographic Locations

A.3.d. Resource and Time Constraints

CTV has obtained surface access for the duration of the project.

A.4.Quality Objectives and Criteria

A4 .a. Performance/Measurement Criteria
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Table 7. Actionable Testing and Monitoring Outputs.

Activity or Parameter

Project Action Limit

Detection Limit

Anticipated Reading

External and internal

mechanical integrity
(temperature log)

Temperature log indicates a
mechanical integrity issue.

0.01 Fahrenheit

Results will be compared to
baseline. Deviation may be
indicative of mechanical
issue.

Action will be taken when | 0.001 PSI No greater than the
Surface and downhole pressure is outside of maximum operating
pressure expected or modeled pressure.

range.

Action will be taken when | 0.2 pH COz will decrease the water

water sample is outside of pH.

Water quality (LISDW) baseline analysis

0.001 PSI as per installed
pressure gauge.

Action will be taken if the
pressure of the confining
zone pressure increases.

. Reservoir pressure.
Above-confining-zone P

pressure

A4 b. Precision

Field blanks will be collected once per sampling event to assess water sampling analysis accuracy. Service
provider will be responsible for analytical precision as per their standard operating procedures.

Ad.c_Bias

Laboratory analysis bias will be assessed and addressed by the individual service provider as per their
procedures and methodology.

There is no bias for direct pressure, temperature, and logging measurements.

A.4.d. Representativeness

CTV designed the monitoring network to ensure that samples acquired were representative of site
conditions. Standard operating procedures during acquisition at the wellsite will ensure that samples are
representative of the formation.

A4 e Completeness

Data completeness (amount of data obtained versus the expected data) of 90% for ground water sampling
will be acceptable.

Direct measurements, such as pressure and tem perature data, will be recorded 90% of the time.

A4 f. Comparability

Data sets will always be compared to the baseline and previous analysis. Individual threshold changes will
be assessed as well as small trend changes.



A4 g Method Sensitivity

The following tables provide detail on gauge sensitivities.

Table 8. Pressure and Temperature—Downhole Gauge Specifications.

Parameter Value

Calibrated working pressure range 0— 10,000 PSI
Initial pressure accuracy < 2 PSl
Pressure resolution 0.005 Psl

Pressure drift stability

< 1 PSI per year

Calibrated working temperature range

77 — 266 degrees Fahrenheit

Initial temperature accuracy

< 0.9 Fahrenheit

Temperature resolution

0.009 Fahrenheit

Temperature drift stability

0.1 degrees Fahrenheit per year

Max temperature

302 degrees Fahrenheit

Instrument calibration frequency

Annual

Table 9. Representative Logging Tool Specifications.

Parameter RST (Pulse Neutron) CBL
Logging speed 200 feet/hour 1,800 feet/hour
Vertical resolution 15 inches 6 inches
Investigation Mechanical integrity | Cement bond with

casing and formation

Temperature rating 302 Fahrenheit

350 Fahrenheit

Pressure rating 15,000 PSI 20,000 PSI
Table 10. Pressure Field Gauge.

Parameter Value

Calibrated working pressure range 0 to 3,000 PSI

Initial pressure accuracy <0.04365%

Pressure resolution 0.001 PSI

Pressure drift stability 0.125% of upper range limit for 60 months
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Table 11. Pressure Field Gauge—Injection Tubing Pressure.

Parameter

Value

Calibrated working pressure range

0 - 3,000 PSI and 4-20 mA

Initial pressure accuracy

<0.03125%

Pressure resolution

0.001 PSl and 0.00001 mA

Pressure drift stability

0.125% of upper range limit for 60 months

Table 12. Pressure Field Gauge—Annulus Pressure.

Parameter Value

Calibrated working pressure range 0 to 3,000 PSI

Initial pressure accuracy <0.025 %

Pressure resolution 0.001 psI

Pressure drift stability 0.125% of upper range limit for 60 months

Table 13. Temperature Field Gauge—Injection Tubing Temperature.

Parameter

Value

Calibrated working temperature range

0 to 500 degrees Fahrenheit and 4-20ma

Initial temperature accuracy

<0.0055%

Temperature resolution

0.001 degrees Fahrenheit and 0.0001 mA

Temperature drift stability

0.15% of output reading or 0.15 degrees Celsius

Table 14. Mass Flow Rate Field Gauge—CO, Mass Flow Rate.

Parameter

Value

Calibrated working flow rate range

0 to 3,000 PSI

Initial mass flow rate accuracy

0.1 % of upper range limit

Mass flow rate resolution

0.1 PSI

Mass flow rate drift stability

Estimate <0.3% of output reading for 12 months

A.5. Special Training/Certifications

A5 a.Specialized Training and Certifications

CTV will utilize lab and logging companies to acquire field data samples. All equipment will be provided

and operated by the service provider.
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A5 b/c._Training Provider and Responsibility

Training will be provided and assessed by the individual service providers.

A.6. Documentation and Records

A.6.a. Report Format and Package Information

CTV will prepare and submit semi-annual reports to the EPA. The reports will include all testing, data, and
monitoring information as specified in the Testing and Monitoring Plan.

A.6.b. Other Project Documents, Records, and Electronic Files

CTV will prepare and provide all necessary documents, records or electronic files as required.

A.6.¢/d. Data Storage and Duration

CTV will maintain the required project data collected in a datastore.

A.6.e. QASP Distribution Responsibility

The project manager will be responsible for ensuring that those on the distribution list, and other essential
staff, receive the most current copy of the QASP.

B. Data Generation and Acquisition

B.1. Sampling Process Design

B.1.a. Design Strategy

Shallow Groundwater Monitoring Strateqy
USDW Groundwater Monitoring Strategy

A groundwater monitoring well will assess potential changes in the lowermost USDW within the
undifferentiated nonmarine sediments. Although the proposed monitoring zone is a USDW based on
having groundwater less than 10,000 ppm TDS, the water supply wells in the AoR are completed above
the base of fresh water. Monitoring of the lowermost USDW is more protective than monitoring the fresh
water aquifers because impacts would occur in the lowermost USDW before the fresh water aquifers. The
monitoring wells are located near potential conduits.

CTV will also monitor pressure changes associated with the storage project and fluid analysis.

Deep Formation Water Monitoring Strategy

continuous will be pressure monitored for potential COz leakage. The sands have
adequate continuity, porosity and permeability to ensure that the AoR is monitored.

Any unlikely leakage from the storage reservoir up through _

inthe




B.1.b. Type and Number of Samples/Test Runs

The sampling activities are summarized in Table 1.

B.1.c. Site/Sampling Locations

Locations for sampling are shown onthe map below (Figure 2).

Figure 2: Map showing the location of monitoring wells and injection wells.

B.1.d. Sampling Site Contingency

CTV has obtained surface access for the duration of the project.
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B.1.e. Activity Schedule

The sampling activities are summarized in Table 1.

B.1.f. Critical/Informaticonal Data

Documentation of information will include the following:

1. Sampling metadata that includes sample label, purging time and other sample collection
procedures.

Data collected in the field (temperature and pH).

Chain of custody.

Data and analysis collected in the laboratory.

e e

Calibration of Instrumentation and equipment.

B.1.g Sources of Variability

Potential sources of variability include the following:

1. Natural and operational variability in fluid quality, temperature, and pressure.
2. Reservoir changes from outside the AcoR (outside operator, precipitation/drought)
3. Changes inthe sampling methods, service provider and instrumentation.

Variability will be minimized by the following:

Adhering to standard operating procedures.

Assessing data and results against baseline and previous results for trend and changes.
Service provider staff training.

Assessing calibration and calibrating procedures.

Quality control checks for samples.

Mk w N e

B.2. Sampling Methods
B.2.a/b. Sampling SOPs

Refer to the table below for stabilization criteria during well purging.
Laboratory SOPs have been developed by the service provider.

All procedures for sampling shall be consistent with the U.S. Environmental Protection Agency (US
EPA) Groundwater Sam pling Guidelines for Superfund and RCEAA Project Mangers (May 2002).

Table 15. Stabilization Criteria of Water Quality Parameters During Well Purging.

Field Parameter Stabilization Criteria
pH +/-0.01
Temperature +/-1C

Specific conductance +/- 3%

14



B.2.c. In-situ Monitoring

In-situ monitoring of water chemistry is not currently planned.

B.2.d. Continuous Monitoring

Pressure will be collected from monitoring wells.

B.2.e. Sample Homogenization, Composition, Filtration

To obtain a representative sample, each well will be purged at a flow rate between 10 GPM and 5- GPM.
Samples will be collected within 24 hours of the well being purged. If a monitoring well will not supply
adequate water for sampling, the condition of the well will be investigated and may be considered for
replacement.

Purging will continue until three successive measurements of the indicator parameters meet the
stabilization criteria per Table 15.

B.2 f Sample Containers and Yolumes

Sample collection devices will be carefully chosen to minimize the potential for altering the quality of the
sample. Teflonand stainless steelare preferred materials, although PVYC, HDPE and other similar materials
are considered sufficient in some cases.

Refer to the tables below as needed for sample container, preservation, and holding time information.

B.2 g Sample Preservation

Samples will be preserved as per Table 17.

B.2.h. Cleaning/Decontamination of Sampling Equipment

Equipment used for sampling and other activities associated with on-site work will be de-contaminated
before and after performance of a given activity. Disposable items will be disposed of as solid waste inan
approved, permitted client facility.

B.2.i. Support Facilities

Support facilities will be provided by the service provider responsible for sampling and analysis.

B.2.i. Corrective Action, Personnel, and Documentation

The service provider will be responsible for testing instruments and equipment and performing corrective
action on defective equipment. Corrective action taken on equipment will be documented.

B.3. Sample Handling and Custody

B.3.a. Maximum Hold Time/Time Before Retrieval

See Table 16 and 17 for holding times.
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B.3.b. Sample Transportation

CTV will ensure that samples are delivered to the laboratory for analysis by the service provider as soon
as possible following sample collection. Sam ples will be transported to the laboratory onthe same day as
the sample collection.

During transportation, precautions will be implemented to ensure that sample integrity is not affected by
extreme temperatures and/or excessive vibration.

Upon arrival at the service provider the samples will be reviewed to ensure the following:

1. The sample arrived intact without container leakage or breakage.
2. Chain of custody documentation and sample labels agree
3. Confirmation that the sample was preserved correctly.

B.3.c. Sampling Documentation

For eachtest in the field, a worksheet will be compiled for each test interval documenting the procedures
and results.

B.3.d. Sample ldentification

Samples will be identified with the well location, date sample identification, sampler, and sample type.

Table 16. Summary of Sample Containers, Preservation Treatments, and Holding Times for CO2 Gas
Stream Analysis.

Sample Volume/Container Material Preservation Technique Sample Holding time {max)

CO: gas stream | One-liter tedlar bag None 72 hours

Table 17. Summary of Anticipated Sample Containers, Preservation Treatments, and Holding Times for
Ground Water Samples.

Target Parameters Volume/Container Material Preservation Technique Sample Holding Time
Cations: 100 mL plastic 0-62C, 180 days

Ca, Fe, Mg, K, Na, Si, Al, Nitric acid

Ba, Mn, As, Cd, Cr, Cu,

Pb, Sb, Se, Ti

Anions: 100 mL plastic 0-62C, None 48 hours

Br, Cl, F, NOz and 504

Dissolved CO2 100 ml plastic 0-62C, None 14 days

Isotopes: 100 ml plastic 0-62C, None 14 days

Carbon isotope 13

Alkalinity 100 mL plastic 0-62C, None 14 days
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B.3.e. Sample Chain-of-Custody

Sample transport and handling will be strictly controlled by the service provider field technicianto reduce
the opportunity for tampered samples. Upon delivery to the laboratory samples will be given unique
laboratory sample numbers and recorded ina loghook indicating the client, well number, date, and time
of delivery.

B.4. Analytical Methods
B.4.a. Analytical SOPs

All procedures to sample and analyze groundwater will be consistent with the U.S. Environmental
Protection Agency Groundwater Sampling Guidelines for Superfund and RCRA Project Managers (May
2002).

B.4.b. Equipment/Instrumentation Needed

Service providers are expected to provide and utilize the equipment and instruments necessary to
perform the required testing and analysis.

Examples of equipment and instrumentation includes safety equipment, sample jars, decontamination
supplies, pH meter, EC meters, temperature gauges, and materials to document chain of custody, results,
and labels.

B.4.c. Method Performance Criteria

All analytical methods employed by CTV at the storage project are industry standard and well define.
Method performance criteria is not necessary.

B.4.d. Analytical Failure

Service providers conducting analysis are responsible for assessing and addressing analytical failure per
their internal procedures and standards.

B.4.e. Sample Disposal

Service providers conducting analysis are responsible for proper sample disposal per internal procedures
and standards.

B.4.f lLaboratory Turnaround

Laboratory turnaround times will vary by the analysis being conducted. CTV will communicate to service
providers that a 30-day turnaround time for most analysis’ is expected.

B.4.g Method Validation for Nonstandard Methods

All analytical methods employed by CTV at the Storage project are industry standard and well defined.
Method performance criteria is not necessary.
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B.7.b. Calibration Methodology

Instruments will be calibrated for accurate readings. Calibrations will be conducted with individual
instrument SOP’s and in accordance with the manufacturer’s supplied manual for each instrument.

18



B.7.c. Calibration Resolution and Documentation

Instrument calibration resolution will be consistent with the manufacturer’s recommendations.
Documentation for instrument calibration will be maintained in a database.

B.8. Inspection/Acceptance for Supplies and Consumables

B.8.a/b. Supplies, Consumables, and Responsibilities

The service provider responsible for completing sample collection and analysis will be responsible for
supplies and consumables.

Supplies and consumables used for sample collection and analysis will be selected to minimize the

potential for altering the quality of the sample and analysis results.

B.9. Nondirect Measurements

B.9.a. Data Sources

Induced seismicity will be monitored continuously to ensure data consistency. CTV will partner with or
use a third party to process the data.

B.9.b. Relevance to Project

Passive seismic monitoring will be used to assess induced seismicity events as an indicator of stress
changes inthe subsurface. Thresholds and response for induced seismic events are discussed further in
the Emergency Response Plan.

B.9.c. Acceptance Criteria

Industry standard practices will be utilized for data gathering, processing and interpretation.

B.9.d. Resources/Facilities Needed

CTV will use a service provider for all necessary resources and facilities for passive seismic monitoring.

B.9.e Validity Limits and Operating Conditions

CTV and service provider professionals will ensure that all results and processes are conducted as per
standard industry practices.

B.10. Data Management

B.10.a. Data Management Scheme

CTV will maintain the storageproject data internally. Data will be backed up and held on secure servers.

B.10.b. Recordkeeping and Tracking Practices

All data associated with the project will be held securely and associated meta-data will be gathered and
maintained to ensure tracking purposes.
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B.10.c. Data Handling Equipment/Procedures

CTV employs robust data management procedures to ensure security of data gathered from the field and
external data sources.

B.10.d. Responsibility

Project managers will be responsible for ensuring data management is properly maintained.

B.10.e. Data Archival and Retrieval

CTV will hold all data associated with the Storage project. A data store will be developed for reportingand
retrieval.

B.10.f. Hardware and Software Configurations

CTV will ensure that software and hardware are appropriate to integrate the multiple data sources and
maintain large quantities of data.

B.10.g Checklists and Forms

CTV will generate forms, checklists, and procedures as necessary to ensure management, security and
quality of all data collected.

C. Assessment and Oversight

C.1. Assessments and Response Actions

C.1.a. Activities to be Conducted

Monitoring results will be obtained as per Table 1. Results will be reviewed for QC criteria as per section
B.5. Inthe case of data failure, new samples will be collected and analyzed. Evaluation for data consistency
will be performed per the USEPA 2009 Unified Guidance (USEPA, 2009).

C.1.b. Responsibility for Conducting Assessments

CTV will utilize service providers to analyze sample data. These organizations will be responsible for
conducting their own internal assessments.

C.1.c. Assessment Reporting

Assessment information will be reported to the project leads as outlined in A1.

C.1.d. Corrective Action

Corrective action issues, data collection, and monitoring data will all be handled byCTV.

C.2. Reports to Management
C.2.a/b. QA status Reports

CTV will notify the EPA and project leaders of QA report status if there are changes to the Testing and
Monitoring Plan or the QASP.
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D. Data Validation and Usability

D.1. Data Review, Verification, and Validation

D.1.a. Criteria for Accepting, Rejecting, or Qualifying Data

Data validation will include the review of the results, chain of custody information, and review of the blank
and duplicate information. All results will be stored in a database and compared to baseline and previous
results. Data will be graphed to inspect trends and anomalies.

D.2. Verification and Validation Methods

D.2.a. Data Verification and Validation Processes

Datawill be verified by CTV upon receipt of results.

If anomalous datais suspected, CTV and the service provider will review the metadata associated withthe
sample to assess whether sampling, collection and the analysis conducted caused spurious results. In
addition, instrument calibration will be reviewed if necessary.

D.2 b. Data Verification and Validation Responsibility

Data will be verified by CTV upon receipt of results.

D.2 ¢ Issue Resolution Process and Responsibility

CTV will oversee sample handling and assessment process. CTV management will determine actions
necessary to resolve issues.

D.2.d. Checklist, Forms, and Calculations

CTV will develop checklists and a GIS database to store data, complete surveillance and ensure that permit
requirements are met.

D.3. Reconciliation with User Regquirements

D.3.a. Evaluation of Data Uncertainty

CTV will develop a GIS database that will be used for surveillance. The database will ensure data quality
using methods consistent with USEPA 2009 Unified Guidance.

D.3.b. Data Limitations Reporting

Service provider management will be responsible forensuring that analysis intheir laboratory is presented
with data use limitations for reporting.

Project leaders and managers will be responsible for ensuring that results are vetted and evaluated to
determine if performance criteria are met.
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